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TTTLEJ A JISmiATiaN UNTT AND A MRTHnn p isTnj.ATTnv 
FIELD OF THE INVENTION 

The piesent invention rdates to dtstilktioa and in paztioular to a distillation 
unit and a method of distillation. 
6 The invention has been developed primarify for ihe low-presaine distillation of 

water for domestic conaumptiott and wiU be described hereinaftra with reference to 
that appUcation. However, the invention is not limited to that particular field of wse 
and is suitable for distilling salt water, river water, and oAer water, wheflier for 
domestic use, medical use, scientifio use, or liie like. 

10 BACKGROUND 

Any discussion of the prior art throughout the specification should in no way 
be considered as an admission that such prior art is widely known or fortns part of 
common general knowledge in the field. 

A number of methodologies have been developed to hnprove the quality of 

1S wata- &r domestic consumption. While some of these involve the ceniialised 
treatment of tfie water prior to disttibution, there has beeq a move by consumers to 
adopt ad(fitional measures at the doioestio site immediately prior to delivery. On such 
measure is water filtration, which is relatively popular and cost effective for providing 
low votames of drinking water for domestio use. Ifcwever, there is an inherent 

20 compromise between cost, production rates and ttie puri^ of the watw fbat. is 

delivered, and the ftot fliat tills can vary considerably over the lifetime of Uie filter 
dements. The cost is also a£Eboted by the ffcetpiency wife whicih the filter elements 
have to be re{)laeed or cleaned. 

Another measure is tbt distillation of water for domestic consun^tion, whidi 

26 is typically by way of a aingle s^e distillation unit that is mounted to a bench top or 
other horizontal surfece. One such unit is manualfy operable by placing about 4 litres 
of water in a heathig chamber. After about 4 hours the water will be available for 
consumption. Another unit is mounted typically under a bench and is cooled both to 
allow under-bench placement, and also to increase throughput. The cooling system is 

30 connected to a domestic water supply, and consumes about 7 to 8 tieftes the amount of 
distilled water produced, 

Accordingly, the distillation of water for domestio consumption is not 
widespread due primarily to a relatively low yield or througl^ut and a relatively high 
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levei of energy or resouroe consim^tion to gain that throu^iput. 

In larger scale £Q3plicatlc&s» such as laboratories, hospitalSt and industrial sites, 
. where fyr greater fbroughputs are reqvdiedi use is made of multi-stage distillation 
. units. These imits are much more expensive to purchase and maintain, as they aze 
6 generally pressurised and make use of sup^heated steam. That is, the higher 

operating pressures require the units to be engineered robustly, not only Ibr operation, 
but also to tolerate likely fault conditions* The cost factor alone is often enou^ to 
prevent the application of these devices to domestic sites, but so too is the need for 
skilled operators for such units. Other factors are that these units consume large 
10 amounts of energy, generate considerable heat, and need to be cooled, making them ill 
suited to the typical ^ace restrictions that arise in domestic installations. MoreovCT:» 
to gain the fiill advantage of such an industrial unit, there is need to utilise it at full 
capacity. However, this would require lots of storage space for the distilled water 
given the considerable time variance of the demand that is called for in a domestic 
IS application* 

SUMMARY OF THE INVENTION 

It is an obj ect of the present invention to overcome or ameliorate at least one 
of the disadvantages of the prior art, or to provide a xlsqM alternative. 

According to a first aspect of the invention there is provided a distillation unit 
20 including: 

a container for receiving a first liq:uid wherein the liquid is evaporated to form 
a liquid v^our, the container having an upwardly facing openiz^ defined by a 
peripheral edge; 

a heat exchanger for engaging the edge and mtending across at least 
26 substantially aU tiie opening, the exchanger having a downwardly facing condensation 
surface both for condeusing the liquid vapour that contacts that surface and for 
directing the condensate inwardly fitmi the edge to a collection zone; and 

a collector being disposed within the container for receiving the condensate. 
In an embodiment, the condensation surface is inclined inwardly fi*om at least 
30 some of the edge. More preferably, the condensation surface is inclined inwardly 
fiom substantially all of the edge and terminates at the collection zone. Even more 
preferably, the collection zone is centrally disposed and the condensation surface is 
conical* In some embodiments, the condensation surface is fiusto^conical and the 
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collection zone is defined by a substantially planar circular collection surface. In 
other embodiments, the condensation sur&ce is pyramidal, and prcfei^ly truncated 
pyramidaL 

Preferably, in use, the dowrwardly feeing condensation surface is inclined 
5 with respect to the horizontal by between lO*' and S(P. More preferably, the 

condensation surface is inplined vvdth respect to the horizontal by between 1 5** and 35**. 
Even more preferably, the condensation surface is inclined with respect to the 
horizontal by between 20° and 3 0^ 

In an embodiment, the exchanger engages with the edge to substantially seal 
10 tSxQ opening. Preferably* the heat exchanger is gravitationally biased into engagement 
with the edge. In ottier embodiments, however, the heat exchanger is secured into 
engagement with the edge by one or more of a: clamp; screw, bolt; rivet; belt; clasp; 
adhesive; or the like. More preferably, the heat exchanger is releaseably secured into 
engagement with the edge. 

S to an embodiment, the edge lies substantially in a plane, and preferably a 

substantially horizontal plane. 

In an embodiment, the collection zone is centrally disposed with respect to the 
condensation surfece. Preferably, die collection surfkce, in use, is inclined with 
respect to the condet^ation sur&oe such that the condensafce, npon comacting the 

20 collection surfece, preferentially fells from the heat exchanger and into the collector. 
In an embodiment, th? collection zone includes a plurality of collection surfeoes. 
Moreover, while some embodiments make use of a substantially planar collection 
surfece, other embodiments make use of one or more non-planar collection surfaces. 
In an embodiment, the heat exchan^ includes an exchanger body having an 

25 outer surface of which at least a portion defines the collection surfece and an inner 

surface for engaging with a heat exchanging fluid. Preferably, the exchanger body is a 
receptacle for the heat exchanging fluid More preferably, the exchanger body 
includes at least one sidewall, and the inner surfece and the outer surfece are opposites 
faces of that at least one sidewall. Even more preferably, the at least one sidewall is 

30 constructed from a metal. In some embodiments the metal is steel, and preferably 
stainless steel, while in other embodiments, use is made of aluminium, other metals, 
their alloys, or a combination, to an embodiment, the at least one sidewaU is 
constructed from 3 16 grade stainless steeL 
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In an embodim6at» fhe container includes a container base, and at Iea$t one 
container sidewall extending inwardly fiom the container base and tetminating in the 
edge. 

Pieferably, fiie collector includes a collector base, and at least one collector 
5 sidewall extending upwardly ftom the collector base fi>r defining the collector 

opening. More preferably, the collector base is spaced apart fiom the container base. 
Even more preferably, the collector base is spaced apart firom the first liquid. In m 
embodiment, the collector sidewall includes, adjacent to the collector opening, an 
overflow for returning excess collected condensate to the container. 

10 In an embodiment, the collector includes a collector opening through whioji 

the condensate enters the collector. More preferably, the collector opening is 
upwardly fkcing and extends horizontally beyond the collection surface. Preferably, 
the collection surface and the collector opening are both substantially circular and. In 
use, substantially coaxial. In some erabodlments, the collection surfece lies above the 

1 5 collector opening, while in other embodiments, the condensation surface extends 
through fhe collector opening such that the collection surface lies below the collector 
opening. 

In an embodiment the collector includes a collector body having a lid in which 
the collector opening is formed. Preferably, the lid is releaseably mounted to the 

20 collector body* However, in other embodimentSp the Ud is fixedly mounted to the 
collector body. In still further embodunents, the lid is integrally ibtxned with the 
collector body. In an embodimetit the lid includes a first zone surrounding the 
collector opening and a second zone surrounding the first zone, wherein condensate 
contacting fiie first zone is progressed toward the collector opening and condensation 

25 contacting the second zone is directed away from the collector opening. Prefercibly, 
the collector opening is substantidlly circular, the first and second zones are 
substantially annular, and the collector opening and the first and second zones ai« 
substantially concentric. More preferably, the first zone» in use, underlies and extmds 
horizontally beyond the collection zone. 

30 In an embodiment, tiie collector includes a filter for filtering the condensate 

that enters the collector. Preferably, the filter is disposed witiiin the collector. In 
other embodiments, however, the filter is disposed external to the collector for 
filtering the condensate is it is removed fi:om the collector. In an embodiment, the 
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fitter is an activated cazbon filter. However, in o&er embodiments, use is made of 
other filters. 

In an embodiment the eoUector, in use, retains at least about O.S litres of 
cond«isate. In another embodiment, the collector, in use, retains at least about 1 litre 
5 of cond^isate. In a fiuther embodiment the collector, in use, retains greater than 
about 1 litre of condensate. 

In an embodiment, the first liquid is metered into the container. Preferably, 
container includes a valve for metering the first liquid hxto the container, wherein the 
valve connects the container with a source of ttie liquid. Moro preferably, the value is 
10 responsive to the level of the first liquid within the container for metering the first 
fluid. Even more preferably, the valve is a float valve. 

According to a second aspect of the invention thwe is provided a distillation 
unit for a container having an upwardly fkcing opening defined by a peripheral edge 
and a collector this is disposed vnfbin the container, wherein the container receives a 
1 5 first liquid that is evaporated to form a liquid vapour and the unit includes: 
a downwardly facing condensation surface for engaging the edge and 
extending across at least substantially all the openhig to both condense the liquid 
v^our that contacts the condensation aurfhce and to direct the condensate inwardly 
fix>m file edge toward the collector, and 
20 a heat exchanging surface fbr engaging with a heat exchange medium and 

whi<A is in thermal contact with the condensation surface* 

In an embodim^t, the unit includes an exchanger body having a first sidewall 
with opposite inner and outer surfaces ttiat respectively define the heat exchanging 
surfhce and the condensation suz&ce. Preferably, the exchanger body includes a 
25 plurality of sidewalls that define a cavity having an upper region and aiower region, 
wherein the first sidewall is disposed withhi the lower regioa More preferably, the 
cavity contains a predetennined quantity of the medium, wherein the medium is 
circulated between flic cavity and an external heat exchanger. In an embodiment, the 
exchanger body includes an exchanger inlet for directing the medium toward the 
30 lower region, and an exchanger outiet for drawing the medium firom the upper region* 
Preferably, the exchanger inlet directs the medium toward to first sidewall. 

In an embodiment, the circulation is continuous. However, in other 
embodiments, the circulation is dependent upon a temperature of the medium. 
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Pfeferably. the teizxperature is that of the medium wifiiin the cavity. 

In an embodiment the external heat exchanger includes aieservoir for 
receiving the medium firom the cavity, and a pump &r directing the medium ftom the 
reservoir to the cavity. In an embodiment, the res^oir has an upper portion and a 
5 lower portion, wherein the pump directs the medium firom the lower portion to the 
inlet and the reservoir lecdvea Ibe mecKum fiom the cavity hito the iQ>per portion^ 
In an embodiment, the reservoir is disposed below the cavity. 
In an embodiment, the external heat exchanger includes a heat exchanging 
path throuj^ which the medium progresses between the cavity and the reservob:. 
1 0 Preferably, the heat exchanging path Includes a fluid-to-aar radiator. Mora prefersLbly» 
the medium is water and the radiator is a water-to-air radiator. Even more preferably, 
in use» the radiator is disposed below the uppermost part of the cavity and above the 
uppezmost level of the medium in the reservoir. 

In an embodiment the pump operates to maintain the medium with the cavity 
16 at a temperature of less than about 90 ^C. In another embodiment, the pump operates 
to maintain the medium with the cavity at a temperature of less than about 85 ^C. hi 
another embodunent, the pump operates to maintain the medium with the cavity at a 
temperature of less than about 70 ^C. In another embodiment, the pimap operates to 
mahitain &e medium vyitfa the cavity at a temperature of less than about 60 "^C, In an 
20 embodiment the pump operates continuously. However, in other embodiments the 
pump operates intemiittently or periodically, in some embodiments, the extemid heat 
exchanger includes a controllar that is re^onsive to the temperature of the medium at 
one or more spaced apBxt locations for selectively operating the 

In an embodiment, in use, the cavity contains about S litres of the medium. 
26 However^ in another embodiment, the cavity contains about 7 litres of the medium. In 
other embodiments, the cavity contains less than about S litres of the medium, while in 
other embodiments, the cavity contains greater than about 7 litres of the medium. 

In an embodiment, the container receives up to a maximum volume of the first 
fluid and the cavity contains a predetermined volume of the medium, the 
30 piedetennined volume being at least about 10% of the maximum volume. In another 
embodiment, the predetermined volume is at least about 20% of the maslmum 
volume, hi another embodiment, the predetennined volume is at least about 30% of 
the maximum volume. 
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Acoording to athlrd aspect of the invention there is provided a distillation unit 
inchiding: 

a container for receiving a first liquid wherein the Uquid is evaporated to fonn 
a liquid vapour, 

a heat exchanger having a dovrawaidly facing condensation aur&ce both for 
condensing the liquid vapour that contacts that surfeoe and for directing the 
condensate to a collection zone; and 

a collector being disposed within the contained" for receiving the ccmdensate 
and which, in use, retains at least about 0.5 litres of condensate. 

In an embodiment, the collector retains at least about 1 litre of condensate, to 
an embodiment, the collector retains at least about 2 litres of condensate. In other 
embodiments, the collector retains greater than about 2 litres of condensate. 

According to a fourth a^ect of the hivention there is provided a distillation 
unit including: 

a container for receiving up to a maximum volume of a first liquid, wherein 
the first liquid is evaporated to fonn a liquid vapour; 

a heat exchanger having a downwardly facing condensation surface both for 
condensing the liquid vapour that contacts that surface and for directing the 
condensate to a collection zone; and 

a collector being disposed within the container for receiving the condensate 
and which, in use, retains at least a predetemrined volume of fiie condensate, wherein 
the predetemiined volume is at least about 2% of the maximum volume. 

In an embodiment, the predetermined volume is at least about 5% of the 
maximum volume. In another embodiment, the predetermined volume is at least 
about 7% of the maximum volume, while in another embodiment, the piedetermined 
volume is at least about 10% of the maximum volume. 

According to a fifth aspect of the invention there is provided a distiUation unit 
including: 

a container for receiving a first liquid, whereb the first liquid is ev£poiated to 
form a liqxdi v^our, 

a first heat exchanger having a condensation surface both for condensing the 
liquid vapour that contacts that surface and for dhrecting the condensate to a coUection 
zone; 
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a second heat exchange spaced apart firom file first heat exchangen and 
a fluid pumping ^yst^ for circulating a heat exchange medium between the 
first and second heat exchangers to transfer heat from file cond^ation surface. 
In an embodmient» the second heat exchaii^^ includes a reservoir for the 
5 medium, and the pumphig sj^tem. in use, operates continuously. Preferably, when the 
punq?ing system is not in use, the medium drafais to the reservoin More preferably, 
when the pumping system is not in use, substimtially all the medium dndns to ttie 
reservoir. In some embodiments, the pumping system operates periodically or 
intettnittently. 

10 In an embodiment, the medium is contained within a closed system and Is 

ckculated between the first and second heat exchangers. 

According to a sixth aspect of the invoition there is provided a distillation imit 
including: 

a base unit having a base, at least one sidewall extending upwardly from the 
1 3 base and a top for collectively defining a storage space; 

a container disposed on or above the top fer receiving a first liquid that is 
evaporated to form a liquid vapour; 
a first heat exchanger having: 

(a) a condensation surface both ior condcaising the liquid v^our that 
20 contacts that surface and for directing the condensate to a collection 

zone; and 

(b) a cavity for containing a heat exchange medium that draws heat from 
the condensation sur&cej 

a collector being disposed within the container for receiving the condensate; 
28 an outiet that extends from the collector for allowing the condensate to 

progress Scorn the container; and 

a second heat exchanger disposed within the storage apace tbt cooling the heat 
exchange medium. * 

According to a sevrath aspect of the invention there is provided method of 
30 distillation including: 

receiving a first liquid in a container, wherein the liquid is evaporated to form 
a liquid vapour, the contamer having an upwardly &cing opening defined by a 
peripheral edge; 
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^Saging the edge xvith a mchaxiger fhat tttraids across at least 
substantially all the opening, the »chaQger having a downwaidly facing condensation 
surface both for condOTsing the liquid vapour that contacts that surface and for 
dixecth&g the condensate inwardly from the edge to a collection zone; and 
5 disposing a collector within the container ibr receiving the condensate. 

According to a eighth aspect of the invention there is provided a method of 
distillation using a container havmg an upwardly facing op^iing defined by a 
peripheral edge and a collector this is disposed within the contahier, wherein the 
container receives a first Uquid that is evaporated to form a liquid vapour, the method 
10 including; 

engaging the edge with a downwardly facing condensation surface that extends 
across at least substantially all the opening to both condense the liquid v^our that 
contacts the condensation surfeoe and to direct the condensate inwardly from the edge 
toward the collector; and 
16 engagtog a heat exchanging surface with a heat exchange medium, tiie heat 

exchanging surface being in thermal contact with the condensation surfece. 

According to a ninth aspect of the invention there is provided a method of 
distillation incltiding: 

receiving a first liquid hi a contahier, wherem the liquid is evaporated to fonn 
20 a liquid vapour; 

providing a heat exchange havhig a downwardly fiwang condensation surface 
boft for condensing fte liquid vapour tiiat contacts &at sur&ce and fax directing ihe 
condensate to a collection zone; and 

disposing a collector within ^e contahier fbr receiving the condensate and 
25 whioh» hi use, retains at least about 0.S litres of &e condensatCp ' 

According to a tenth aspect of the invention there is provided a method of 
distillation includhig: 

receiving up to a maximum volume of a first liquid in a container, wherem the 
first liquid Is evaporated to form a liquid vapour; 
30 providing a heat exchanger having a downwardly facing condensation surface 

both for condt^nsing the Uquid vapour that contacts that surface and fbr directing file 
condensate to a collection zonej and 

disposmg a collector witUn the container for receiving the condensate and 
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which, in use* retains at least ajiredetennmed volume of the condensate, wherdn the 
predetennined volume is at least about 2% of flie maximum volume. 

According to an eleventh aspect of the invention there is provided a method of 
diatilloiion including: 

5 receiving a first liquid in a container, ivherein the first liquid is evaporated to 

fonn a liquid vapour; 

providing a first heat exchanger having a condensation surfice hoth for 
condensing the liquid vepoixc that contacts that suiihce and for directing the 
condensate to a collection zone; 
10 spacing a second heat exchange apart from the first heat exchanger; and 

using a fluid pumping system for circulating a heat exchange medium between 
the first and second heat exchangers to transfer heat firom the condensation surface. 

According to a twelfth aspect of the invention there is provided a method of 
distillation including: 

15 . providing a base unit having a base, at least one sldewall extending upward^ 

from the b^e and a top for collectively defining a storage space; 

disposing a container on or above the top for receiving a first liquid that is 
evaporated to form a liquid vapour, 

providing a first heat exchanger having: 
20 (a) a condensation surfkce both fbr condensmg the liquid vapour that 

contacts that sur&ce and for directing the condensate to a collection 
zone; and 

(b) a cavity for containing a heat exchange medium that draws heat Bcom 
the condensation sur&ce; 
25 disposing a collector witfiin the container for receiving the condensate; 

extending an outlet from the coUector fbr allowing Hxe condensate to progress 
fcom the container; and 

disposing a second heat exchange: within the storage space fbr coolmg the 
heat exchange medium, 
30 Unless the context clearly requires otherwise, througjhoui the description and 

the claims, flxe words •comprise', 'comprising*, 'include*, •including', and the like are 
to be construed in an inclusive sense as opposed to an exclusive or exhaustive sense; 
that is to say> in the sense of "including, but not limited to'\ 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention described herein is illustrated by y/ecy of exan3|>le and not by 
way of limitation in the figures of tbe accompanying dra^ndngs in -which like 
references indicate similar elements. It should be noted that ref^^rences to "an" or 
6 "one'' embodiment in this disciosime are not necessarily to die same mibodiment, and 
such references mean at least one. Additionally* the drawings, while being mdicative 
of relative piopordons» are not exactly to scale* 

The accompanying drawings include the fbllowing: 

Figure I is a side view of a distillation unit aocoxding to an embodimCTt of the 
10 invention; 

Figure 2 is a cross-sectional view taken along line 2-2 of Figure 1; 
Figure 3 is a top view of the heat exchanger dish used in the Figure 1 
embodiment; 

Figure 4 is a side view of the heat exchanger diah of Figure 1; 
1 5 Figure S is a bottom view of the heat exchanger dish of Figure 1 ; 

Figure 6 is a top view of the pot used in the Figure 1 embodiment; 
Figure 7 is a side view of the pot of Figure 6; 

Figure 8 is a perspective view of the anti-reboil stand used in the Figure 1 
embodiment; 

20 Figure 9 is a cxoss-sectional view of a distillation unit according to another 

embodiment of the invention; 

Figure 10 is a side view of a heat exchanger fbr another embodiment of the 
invention; 

Figure 11 is a top view of a lid for &e collector used with the heat exchanger 
25 of Figure 10; , 

Figure 12 is a cross-sectional view taken along section line 12-12 of Figui^ 1 1; 

and 

Figure 13 is a cross-sectional view of the components of Figures 10 and 12, in 

situl 

30 Figure 14 is a ax>8S-sectional view of an alternative lid to the lid of Figure 12; 

Figure IS is a cxoss-sectional view of the lid of Figure 12 with an alternative 
collector; 

Figure 16 is a cross-sectional view of the lid of Figure 12 with an alternative 
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oolIeot<Mr» 

Figure 17 is a top view of one dish of a multi-dish heat ^changer of another 
eoibodiinent of the invention; 

Figure 18 is a side view of the dish of Figure 17; 
5 Figure 19 is a side view of two like dishes of Figure 17 that are opposed and 

fixedly connected together to define a heat exchanger of an embodimmt of tibie 
invention; 

Figure 20 is a sectional view taken through the centre of the heat exchanger of 
Figure 19; 

1 0 Figure 21 is a partial sectional view of a distillation unit of a further 

embodiment &dt includes the heat exchanger of Figure 19; 

Figure 22 is a sectional view, sindlar to Figure 20^ of an alternative 
embodiment of the heat ^changer; 

Figure 23 is a partial sectional view, similar to Figure 21, of a distillation unit 
1 6 including the heat exchanger of Figure 22; 

Figure 24 is a partial sectional view of the unit of Figure 23 illustrating the 
collector and the ext^axal container for the condensate, wherein only the heated 
container-- that is, the um— is shown in section; 

Figure 25 is a cro8s«sectional view of an adaptor for the unit of Figure 23; 
20 Figure 26 is a cross-sectional view of a fltrther heat exchanger; 

Figure 27 is a side view of a ihrther distillation unit according to the invention; 

and 

Figure 28 is a partial sectional view of a further distillation unit according to 
the invention. 

25 DETAn^DESOEUPTIONOFTHBEMBODIMKOT 

Referring to the drawings^ an in particular to Figures 1 to 5» there is Ulustxated 
an embodiment of the invention in the form of a distillation unit 1 tiiat is portable. 
The distillation unit includes a container in the form of a generally cylindrical steel pot 
2 - such as that commonly used by campers - for receiving, as best seen in Figure 2, a 

30 first liquid in the form of river water 3. The river water is evaporated following 
application of heat &om a heat source 4 to form a liquid v^our (not shown). Pot 2 
has an inwardly facing generally circular opening 5 defined by a peripheral edge in 
the form of a continuous annular lip 6. A heat exchanger in the form of a generally 
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droiilar stainless steel dish 9 engages substantially, all of lip 6 and extends across 
substantially all of opening 5. Dish 9 has a downwardly ^ing substantially firusto- 
conical condensation surface 10 both for condensing the liquid vspovx that contacts 
surfiice.10 and £br directing the condensate inwardly tcom lip 6 to a central collection 
6 zone 1 1 that is a substantially planar and horizontal sur&ce. A collector in tiie form of 
a metal drinking cup 12 is disposed within pot 2 for receiving the cond^ate. 

Pot 2 includes a circular base 15, and an integrally fanned cylindrical sidewall 
16 that extends iQ^wanlly fiom the base and which teiminates in Up 6. The pot has a 
volume of about 4 litres and* in use, has about 3 litres, of water 3 placed within it, and 

10 which is in contact with base IS. In other embodiments, pot 2 is other than cylindrical 
and made of oflicr than metal. Metal is used in this embodiment due primarily to cost, 
and the fact that heat soiuce 4 is an open fire. In other embodiments* source 4 is a gas 
or otiier fuel burner, while in other embodiments source 4 is powered otherwise, such 
as by electrical current. For example, in an embodiment, pot 2 is placed on or above a 

1 S heat source such as a domestic stove element Water 3 is> in this embodiment, raw 
water such as river water, seawater, dam water, or the like. However, in other 
embodiments, alternative sources of water are used* 

hx this embodiment, dish 9 is made from 316 grade stainless. Moreover, at 
least sux&ce 10 of dish 9 is hi^y finished. In other embodimmts, dish 9 is made 

20 fixmi niarine grade aluminium. Ihstill&rther6mbodiments»di8h9ismadeofa 
combination of materials, such as an outer layer of aluminium, and an inner layer of 
stainless steel. 

In this embodiment, the finish is re&rred to as a linish^ which includes a fine 
sur&oe grinding followed by a polish. This has the effect of removing surfiice 

25 ixregulflrities such as ciroum&rentlai comigations that often arise from the £>nnation 
of a conical or fiusto-conical surface such as surface 10. The removal of these 
conrugations and other ixregularities ensures (hat surface 10 is smooth and conducive 
to the downward and inward progression of the condensate along the surfkce and 
toward zone 1 L In other embodiments other finishes are used. The conventional 

30 wisdom is that a condensation surface should be irregular^ corrugated, or otherwise 
formed to increase the available surface area for condensation and cooling* 

In other embodiments, opening 5 is other than substantially circular* and other 
than substantially horizontal. 
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iti Other embodim^ts» Hie water ia tap watdr» filtered water, seawater, 
rainwater, or ottior water Ibat a person wishes to distil. 

Dish 9 includes an inner firasto-conical atainless steel sheet portion 17, one 
side of wMoh defines surface 10» and the opposite side of which defines a heat 
5 exchanging surface 1 8. Dish 9 also includes an out^ aimular portion 19 that is 

integrally fbimed with and extends radially outwardly and away from flie outer radial 
periphery of portion 17 and which temiinates in an upper annular Up 20 to define a 
receptacle 21 . In use, the receptacle is: left empty; provided with a heat exchange 
fluid - such as non-diatilled water 22 in this emhodiment - that is engaged with 

10 surface 1 8 to increase the rate of the distillation of the water within pot 2 by lemoving 
heat from that siu:face and» hence, &om surface 10; or filled with one or more fluids^ 
solids or mixture thereof ^ such as food* to make additional use of the heat 
emanating from surface 18* 

Surfece 10 is inclined with respect to the horizontal by about 23^ However, in 

16 alternative embodiments, suiikce 10 is inclined at different angles. It has been foimd 
by the inventors that angles of inclination of between about lO'' and SO** are typically 
acceptable, although more favourable results are often achieved when surface 10 is 
inclined widi respect to the horizontal by between about IS"* and In some 
embodiments, such as the aibove embo<fiment where use is made of highly finished 

20 316 grade stainless steel, it has been ibund that snr&ce 10 is best inclined with respect 
to the horizontal by between 20^ and 30^ 

The fiusto-conical nature of portion 17 allows dish 9 to be used with not only 
pot 2, but also with otiier pots or containera having drcular openings of a different 
diameter to that of pot 2. 

25 Aa illustrated in Figure 4, diab 9 has key dimension labelled as "A", "B", •*C^ 

««D'' and "E". In this ^bodiment, ihose dimensions are respectively 30 mm, 90 mm» 
32 mm, 297 mm, and 320 mm. In other embodiments alternative dimensions are used. 
For example, in some embodim^s, dhnenslon A is 0 mm, and sur&ce 10 is conical. 
In otiier embodiments, where dish 9 is intended for use with a drum or other container 

30 having a relatively large opening, dimension D is about 1 m. The inventors have 
constructed a dish 9 where dimension D is about 2 m. 

Surface 10 and lip 6 of pot 2 are substantially complementgrily shaped to 
encourage the formation of a seal between them. Sur&ce 10 is gravitationaUy biased 
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into engagement wifii lip 6 due to the wd^t of dish 9 and any heat exchanging liquid 
or other material contained within the diah. The efifect of this bias, together mth the 
combination of wet steam within pot 2, is such as to areate a partial or total seal 
between sur&ce 10 and lip 6* Altfiongh the existence of a partial seal will result in 
5 slightly less yield that is the case ibr a total seal, this is often not of great consequence 
and allows the use of less exacting, and typically less expensive, manu&cturing 
tooling, and quality control steps. 

The application of heat &om source 4 will resuh in the creation of the water 
vapour from water 3, with a resultant build up of pressure witfasn pot 2. Should that 

1 0 pressure be sufficient to overcome the gravitational bias, the seal will be broken and 
water vapour allowed to escape. In this embodiment, this mechanism acts as a safety 
release valve to protect against the build up of pressure within pot 2. 

hi other embodlmeiits, the container and the heat exchanger are mechanically 
comiected and a valve is included to relieve any undesirable pressure build up in the 

1 s container. The mechanical connection arises in some embodiments by fastening 

devices such as screws^ straps, bolts or the like, or through other connections such as 
integrally forming the components, welding, soldering, adhering or otherwise. 

Cup 12 includes an upwardly facing substantially circular openmg 25 and is 
disposed within pot 2 and mamtained above base IS by an antl-reboil stand 26. Stand 

20 26, as best shown in Figure 8, is integrally fimned fiom metal and mcludes a 

substantially planar horizontal platfonn 27 for siq^portfaig cup 12, and two legs 28 and 
29 that extend downwardly and away from respective opposite edges of the platfimn 
for engaghig with base 15. hi this embodiment* stand 26 is fbrmed from 316 grade 
stainless sted. In other embodiments^ use is made of other xnetals such as aluminium 

26 or copper, while in further embodiments, use is made of plastics. 

In use, stand 26 is initially placed wifliin pot 2 and diq;>osed centrally on base 
15. Water 3, which is to be distilled, is then placed within pot 2 up to about the level 
of platform 27. hi this embodiment, that equates to about 1 litre of water. It will be 
appreciated that where use is made of a dif5fercnt size pot or a stand of difltering 

30 hei^t, that a different volume of water 3 will be contained withhi the pot 

An empty cup 1 2 is then placed centrally upon platfbm 27 with opening 26 
Inwardly disposed. As the name of stand 26 implies, it is used to reduce the risk of 
distilled water ultimately collected witWn cup 12 from re-boiling and thereby re- 
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entering pot 2 as water vapova. 

Di^ 9 is positioned above pot 2, and moved downwardly such fhat collection 
zone 1 1 is pzogressed tfarougji enters opening 5 untU surface 10 engages with lip 6. 
Some minor relative positional adjustmoits of dish 9 and lip 6 may be required to 
6 obtain the best possible fit between these elemmts. That said; the firusto-conical 
nature of surfi»e 10 faciUtates such a fit 

Collection zone 1 1 is of a Ubs& diameter than opening 26 and is disposed 
above but wholly within the radial extent of tiiat opening. As illustrated, zone 1 1 and 
opening 26, while being vertically spaced ^art, are coaxially disposed, la ottier 
10 embodiments, zone 1 1 and opening 26 are other than coaxial. 

If required, additional non-distilled water 22 is included within cavity 21, and 
the assembled elements placed such that base 15 is disposed directly overheat source 
4, as ^own in Figure 1 . The application of heat causes the creation of water vapour 
or wet steam within pot 2 which rises to contact suifkce 10. Where the 
1 5 complementary fit betwewi surface 10 and lip 6 is sufficient, the water v^our will 
affect a seal between those two elements. 

Once the water vapour contacts surface 10 and is cooled, it returns to a liquid 
state and, under ttie influence of gravity, progresses down surface 10 to zone 1 1 . 
When unit 1 operates with water 22, surface 10 is maintained at a lower temperature 
20 and is therefore able to condense "^e water vapaat at a greater rate* 

The condensed water (not shown) that reaches zone 1 1 fUls fyom dish 9 and 
through the underlymg openkig 26 in cup 12 where it collects as distilled water 30. 
Qnco a desired quantiQr of water 30 is collected within oup 5, unit 1 is xemoved from 
heat source 4, dish 9 removed ftom op^iing 5, and oup removed firom pot 2, 
2S The above process is repeated, as required, to obtain a greater quantity of 

distilled water. 

It has been &und that for die above embodiment it is possible to distil about 1 
litre of water in about one houn and fhat this results In the tenqierature of wat^ 22 
being raised to about 80 ^C. This occurs when somce 4 is able to maintain water 3 at 
30 or about 1 00 ""C and where dish 9 contains about 3 litres of water 22, In oold 
conditions, or where greater quantities of water 22 are used, better r^ults are 
obtainable. 

A flirther embodiment of the invention, in the form of a distillation unit 32 is 
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iUustrated in Figure 9, wh«re coitesponding features are denoted by coxrespcmding 
xefermce numerals. In fhis onbodimenl^ all tlia elemeiuts aie identical, with the 
exception of: 

• The container ^oh, raGher than being pot 2» is a domestic saucepan 33. 

5 * The heat source 4 wblclu rather than being an open firoi is a stove top elects 

element 35, 

* The collector which, rattier than being a cup 12, 13 a stainless steel dish 37 

having an overflow aperture 3$ for reducing the risk of unit 32 boiling dry. 
That is, should dish 37 fill to overflowhi^ the overflow will be diiectly 
1 C returned to saucepan 33 and thereby provide fiie user with additional time to 

return to unit 32. 

The operation of unit 32 is similar to that described with reference to the first 
embodiment. Accordingly, it has been found that tiiis second embodiment also 
produces distilled water (or distillate) at about the same rate as the earlier described 
15 embodiment. 

A further embodiment of the invention includes a dish 40, as best illustrated in 
Figure 10, and where corresponding features are denoted by corresponding reference 
numerals. This dish is intended for use with a container such as that illustrated in the 
earlier figures, or flmctiotial equivalents thereof. In this embodiment, dish 40 includes 

20 dimensions **A", "B", ''C^ and "E** of respectively 55 mm, 90 mm, 32 mm, 297 
mm^ and 320 mm. The angle surface 1 0 is inclined with respect to the horizontal is 
about 25^; Zone 1 1 Includes a substantially planar horizontal circular surface that is 
downwardly facing and which is hxtegrally finmed with and inclmed with respect to 
the surrounding wall 17, As the condensate moves to the intersection of fiusto-conical 

26 waU 17 and clrdular zone 11 it fills downwardly fl:om dish 40. 

In some embodiments, the collector includes a collector body» and a closure 
£br that body, such as that illustrated in Figures 1 1 and 12. More particularly, there is 
^own in those drawings, a dosure for a collector 41 in the form of a generally 
circular fbmied metal lid 42 having a central silbstantially circular collector opening 

30 43« Lid 42 is, in use, disposed ovor and concentric with the upwardly &cing opening * 
S of the collector fbr allowing the condensate failing from zone 1 1 to enter the 
collector. In this embodim^t, lid 42 engages with the remainder of the collector in a 
releasable interference fit. However, in other embodiments, the lid is fixedly mounted 
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to the collector body, Txi stiU fUrtiher exnbodlmeats,' the lid is integrally fbnned wilh 
the collector body. 

Lid 42 includes a first annular zone 44 that sunounds and i$ concentric wifli 
opening 43, a second zone 45 that sum>unds and is concentric ivith zone 44, and a 
5 doimwardlyd^endlngcontbuoua circumferential lip 46, The condensate contacting 
zone 44 is prog^sed toward opening 43, while the condensate contacting zone 45 is 
directed away fiom opening 43 and back into the container. More particularly, zone 
44 defines a funnel between opening 43 and the citteular intersection 47 between zone 
44 and zone 451 Accordingly, condensate contacting this surface will progress, under 

ID the influence of gravity, toward opening 43, Zone 45, on the other hand, defines an 
upwardly facing surface that declines radially &om intersection 47, Accordingly, 
condensate contacting tUs latter sxirface will progress, under the influence of gravity, 
away ftom opening 43, across Up 46 and back into the container. 

Figure 13 illustrates, in situ, collector 41, lid 42, and dish 40, where the 

1 S container has been omitted for the purposes of clarity^ As with the earlier described 
embodiments, collector 41 is disposed within the container, while surface 10 of dish 
40 seals an opening (not shown) of that same container. Collector 41 includes a 
collector body 48 having an upper periphery into which lid 42 is engaged in an 
interfbroncc fit. Body 48 includes an outlet ^erture 49 adjacent to the upper 

20 periphery/or allowing the condensate, once sufficient has collected with body 48, to 
progress out of collector 41 . An outlet pipe SO extends firom the aperture 49 and 
through the wall of the container (not shown) for delivering the condensate to an 
external store (not shown). 

In use, zone 44 underlies and extends horizontally beyond zone 1 1 to ensure 

25. all condensate falling from the latter zone is progressed ttuouj^ opening 43 and into 
the collector. It will also be noted Uiat zone 1 1 is disposed below the opening in Ifae 
collector and below intersection 47* 

The inclination of zone 44 with respect to Ihe horizontal is shnilar to the 
inclination of surface 10 with respect to the horizontal. That is, zone 44 is parallel 

30 with and opposed to the adjacent surface 1 0. Moreover, due to the relatively small 
vertical distance between these elements - about 10 mm in this embodiment - most of 
the condensate forms closer to the radial periphery of surface 10. In other words, 
most of the condensate forms on that portion of surface 10 that is directly above or 
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radially outwardly Scorn zone 45. R has hwa found that this is usefUl in fiirCher 
ixDp]x>ving the quaUty of &e condensate delivered to coUei^ Particularly, as the 
water vapour produced within the container is *Svet steam^, there is a risk that some 
impurities will be entrained wifliin tlie steam and released to fall under the influmce 

6 of gravity once the condensate is fonned* As most of the condensate is formed at the 
radial outer portions of surface 10, the greater mt^oiity of ttie entrabied impurities 
will, once the condensation occurs, fall downwardly onto zone 45 and/or into the 
container. The condensate^ now separated firom those impurities^ is retained in 
engagement with surface 10 by way of surface tension, and progressed downwardly 

10 toward zone 1 1 under the influence of gravity. 

In other embodiments, the vertical distance between zone 44 and surface 10 is 
other than 10 mm. Additionally, in some embodiments, zone 44 and surface 10 are 
not parallel. For example. In one embodiment (not shown), the vertical distance 
between zone 44 and surface 10 increases with the radial distance fiom zone 11. 

15 In this embodiment, the container has a volume of about 20 litres, and is 

provided with a maximum volume of about 7 litres of water to be distilled. Collector 
41 has a volume of slightly greater than about 2 litres, and retains about 2 litres of 
condensate priw to any being passed through aperture 49 and pipe 50^ Jn otiier 
embodiments^ collector 41 retains at least about 0.5 Utres of condensate, although in 

20 further embodiments, collector 41 retains at least about 1 litre of condensate. Xn 
another embodiment, the collector retains greater than about 2 litres of condensate. 

It has hem fbund by the inventors that good rates of hi^ quality distillate ore 
produced hi circumstances wh«*e the collector, which is disposed within the container, 
retams at least a predetennined volume of the condensate relative to the maximum 

25 volume ofraw water contained within flie container^ In some embodiments, the 
predetermined volume is at least about 2% of the maximum volume. In another 
embodiment, the predetermined volume is at least about 5% of the maximum volumje. 
In a further embodiment^ the predeteimined volume is at least about 7% of the 
maximimi volume, while in another embodiment, the predetermined volume is at least 

30 about 1 0% of the maximum volume. As presently understood, the retention of the 
condensate within the collector provides a heat sink that assists in maintaining surfS^e 
IQ at conditions more conducive to the formation of condensate. 

Figure 14 illustrates a lid 51 similar to lid 42 of Figure 12, where 
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coiresfponding features are denoted by ooitespcmding reference numerals. Lid 51 
includes a filter 52 that is disposed directly dovmstxeam of opting 43. That is, the 
condensate, upon progressing through opening 43, flien passes through filter 52 and 
then into the collector (not shown). In this embodiment, filter 52 is an activated 

5 carbon filter &r removing any residual odour or minor impurities. As the level of 
such odours and inptputities is veiy low - in the order of 2% of the levels in the raw 
water - filter 52 is able to eSectively last long periods between services. Jn Htds 
embodiment, filter 52 containhig 15 grams of activated caAon. Moreover, filter 52 is. 
in this embodiment detachable from opening 43« and able to be emptied of the spent 

1 0 carbon partiolea, and refilled with fresh carbon particles. That being so, even when a 
service is required, it is able to be extremely cost effectively earned out. It will be 
appreciated that filter 52 is used in those applications where there is a desii^ to further 
enhance the purity of the condensate, It has been found that this provides some 
benefit, albeit sometimes only subjectively. 

1 S In other embodiments filter 52, or an equivalent post-distillation filter, is 

disposed external to the collector. In fiirther embodiments^ filter 52, or an equivalent 
post-distiUatiott filter, is disposed external to the contains in which the raw water is 
heated. 

After rqieated use of the distillation units of the above embodhnents^ there 
20 will be a build-up of residue, particularly within the container and, if a lid is used, on 
that lid. The rate of build-up of this residue is d^endent upon a variety of factors 
such as, for example, the tenrperature to which the raw water is heated, the regularity 
of use of the unit and the degree of sediment or othec impurities contained within the 
water to be distUled. Accordingly, the units will benefit fi!Om a periodic cleaning to 
26 ensure coirect operation and quality of the condensate produced* This cleaning is 
facilitated by the relatively straightforward nature of tixe units and their inter-ielated 
component* That is» the units are all easily disassembled^ cleaned and re-assenibled 
for use in a matter of minutes. Accordingly, the cleaning operation is Inexpensive to 
perform, is performed without the need for skilled or specialised and expensive labour 
30 and requires very littie downtime* The latter factor is particularly advantageous for 
those units that operate substantially continuously. 

To fiirther the interval between cleaning and/or servicing of the distillation 
unit, some embodiments employ a pre-filtering of the raw water to be distilled. In an 
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embodiment, tihepre-filteringisby wayof anactivatedc^ while in other 

^xibodiments ano&er fUter type or types cap used. 

Figure 15 iUusbates a further embodiment of the invention tttat makes use of a 
collector m the feirn of a 316 grade stainless steel frusto-conioal dish 53. The dish 
5 includes a circular base 54 tbat is substantially radially equivalent to and coaxial with 
circumferential interface 47, A conical sidewall 55 extends upwardly and away from 
base 54 at an angle complementaiy to that of zone 45. hi this embodiment, dish 53 
and lid 42 are made by the same process, with lid 42 undergomg additional forming 
steps to create zone 44 and opening 43. One of the two conq)onents - fliat is, one of 

10 lid 42 and dish 53 - is inverted with respect to the other, and opposed like openings 
are brought together. In this embodiment, the openings are fixedly seemed together 
by welding* In other embodhnents, the securing is by way of otber means such as 
soldering, rivets, screws, bolts, clasps of the like, hi alternative embodiments, the 
opposed components are held together in an Interference fit Is still further 

1 5 embodiments, the components are releaseably secured to allow them to be selectively 
nested one within the other. In those embodhnents, lid 42 and 53 are also formed to 
complementarily nest within the heat exchanger and the container for facilitating 
packagmg of the unit. Collector 53 includes an aperture 49 and pipe 50 - neither of 
which are shown - to allow the condensate to drain from the collector while still 

20 retahiing a predetermined volume of condensate witfun the collector. 

An alternative embodiment of the hivention is illustrated in Figure 16, where 
corresponding feature ate denoted by corresponding reference numerals. Particularly, 
a collector is m the form of a 316 grade stainless steel frusto-conical dish 57. The dish 
includes a circular base 58 that is substantially radially equivalent to and coaxial wifli 

25 opening 43. A conical sidewall 59 Mtends upwardly and away from base 58 at an 
angle approxhnately canq)lementary to that of 5»ne 45. In this embodhnent, dish 57 
and Ud 42 are made by the same process, with lid 42 undergoing additional forming 
steps to create zone 44 and opening 43. Collector 57 includes an aperture 49 adjacent 
to its top edge and a pipe 50 - neither of which is shown in Figure 16 - to ensure that, 

30 during use, a predetermined volume of condensate is retained with in the collector. 

CoUeotor 57 retains a greater volume of the condensate than does collector 43, 
In particular, collector 43 retains about 1 .5 litres of condensate, which collector 57 
retains about 3 Utres. That is. collector 57 is designed for use with larger volume and 
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deeper containers. As mentioned above, fiie retained volume of condensate is, in these 
embodimentet at least about 2% of &e maximum volume of raw water contained 
within the container, and where possible, greater than at least about SVo of the 
maximum volume. In a fbr&er embodiment^ tibe predetermined volume is at least 
5 about 7% of Oie maximum volume, while in another embodiment, the predetemiined 
volume is at least about 10% of the maximum volume. 

In other enibodiments^ di^rent volumes of condensate aro retained, during 
use, within the collector. For domestic plications - such as used in a household or 
office environment - it has been found that at least about 1 litre of water is retained 

1 0 within the collector. If the distUlation unit is operating in a batch mode as opposed to 
a continuous mode, the condensate that is retained within the colleotor is removed - 
typically for consumption - at the end of each batch. 

Sidewalls 55 and 59 are inclined with respect to flie horizontal by about 23^ 
and 40** respectively. (It will be appreciated that the Figure are not necessarily to 

1 S scale). However, in alternative embodiments, these sidewalls are inclined at different 
angles. As with surface 1 0 of the Figure 1 «nbodiment, it has been found by the 
inventors that angles of inclination for sidewalls 55 and 59 of between about 10' and 
50* are typically acceptable, although more favourable results are often achieved when 
sidewalls 55 and 59 are incluDied with respect to the horizontal by between about 15° 

20 and 35^ m some embodiments where use is made of highly finished 316 grade 
stainless steel, it has been fbxmd that surface 10 is best inclined with respect to the 
horizontal by betwe^ 20^ and 30*^. 

In diose embodiments where even greater rates of distillation are required, use 
is made of an altratiatlve heat «chang0r such as the heat exchanger 60 that illustrated 

25 in Figure 19. ^changer 60 includes two oi>posed fitusto-conical difiihes 61 and 62. 
For the sake of illustration, dish 61 is illustrated mFigures 17 and 18 prior to its 
connection to dish 62. These dishes are similar hi shape to dish 9. WhilediBh61 is 
produced ftom 316 grade staJnlessi steel, dish 62 is made ftom a softer metal such as, 
for example, brass or copper. This is predominantly driven by cost, in that the softer 

30 metal is a less expensive raw material but, due to the similar sbape, i& d>le to be 

formed with the same tooling as that used for dish 61. Additionally, brass and copper 
are stable when abutted to stainless steeL There are also aesthetic considerations, as 
brass particularly is able to be similarly finished to the stainless steel. The aesthetics 
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of a contfamouB and smpoth rolled edge m typicaUy preferred overtiiat of a less 
qnifimn oonnectioa such as a weld. 

IMahes 61 and 62 include respective: contral, substantially planar drcidar 
zones 63 and 64; firoto-conical surfaces 65 and 66 tiiat extends ndiaUy oatv/ardly and 
B away ftom zmibs 63 and 64; annular portions 67 and 68 that extend tadiaUy outwardly 
and away fiom portions 65 and 66; and ciicum&rential lips 69 and 70 that extend 
tadiaUy outwardly flxan portions 67 and 68 to define the radial periphery of the 
reqieotive dishes. 

Dishes 61 and 62 are sepaisrtely foaaed, and dish 61 finished similarly to dish 

10 9. It will be apiwBciated from the following description (hat snr&ce 66 is not intended 
for condensing the water and, as such, it is not recimred to be finished in the same 
manner as aurfkce 65. However, due to the aes&etioally attractive nature of that 
finish, and the complication of having to differently manufectuie two oflierwise like 
elements, it is usual for both dishes 61 and 62 to include a like finish, ot at least to be 

1 5 finished such that they have a similar visual appearance. 

Prior to use, dishes 61 and 62 are opposed widi adjacent Hps 69 and 70 being 
abutted along the entirety of their peripheries. Thereafter, the lips are seallngly 
connected to eadh other. In this embodiment, that connection is by way of a weld that 
extends eibout the outer radial periphery of the lips. Iq other embodiment, use is made 

20 of other fixed and sealed connections, such as one or a combination of biidslng, 

soldering, adhering, or ofiierwise. In some embodiments use is made ofone or more 
sealants between the lips such a lubbor gaidcet or paste, tape, or the like. The sealant 
or sealants ar^ in some embodiments, used in combination with one or more of rivets, 
bolts, sCTews, clamps, tensicmed bands and the like. Tbat is, some embodiments 

25 makes use of e fixed connection between dishea 61 and 62, while other enibodbnents 
make use of a releasable connection. Oflier embodiments afibct file connection 
between the dishes by rolling one of Hps 69 or 70 over the other. Where dish 62 is of 
a softer metal, it is usual to have lip 70 formed so as to extend radially beyond Up 69 
and then to roll Up 70 over lip 69. That is, the softer metal is loUed over the harder 

30 metal to facilitate the rolling operation. Hie rolling, in some embodiments, occurs in 
combination with other sealing or connections. 

Prior to the connection being affected between dishes 61 and 62, dish 62 is 
modified to include a coolant inlet in the fem of a curved stainless steel pipe 71 and a 
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cooloat outlet in tbe farm of a curved stainless steel pipe 72. These pipes are best 
shown in Figure 20, and «tend fhrouiJi sun&ee 66 and sone 64 respectively and into a 
sing^ cavity 75 defined brtween the ojppoaed dishes 61 and 62. Pipes 71 and 72 
extend between respective inosx ends 77 and 78 &at are disposed wiHun cavity 75 to 
5 respective Quter ends 79 and 80 that ate disposed extemal to cavity 75. Biids79an(d 
80 are of reduced diameter fiir fteilitating the connection of conduits (not shown) ttiat 
direct flows of coolant to and fiom &e cavity. 

As will be appreciated from flie teadiing hereto, zone 63 is inclined wi^ 
respect to surface 65 such that the condensate moving down that sor^e will &11 ftom 

1 0 the difih and into the underlying collector. Moreover, zone 64 is inclined with respect 
to surfece 66 to provide a convenience site for an outlet from cavity 75, The planar 
nature of these zones also provides a manufactuiing advantage, in that th^ allow flie 
use of a spinning operation, which is generally a more cost effective method for 
products having the toler^ces of those used in the embodiments. That is, zones 63 

16 and 64 provide respective sites for mounting the pie-formed material to the tooling, 
and define a central point about which the material is rotated during the spinning 
operation. 

Refbrmce is now made to Figure 21 where exchanger 60 is illustrated in situ 
with a distillation unit 81. The distillation unit includes The distillation unit includes a 

20 container in tbe finm of a geaovUy cylindrical stainless steel wata? urn 82 - such as 
fliat cmumonly used m domestio or ofSee appUcatiozs fbr providing heated water fi» 
bevwages - fer receiving a first liquid in the fbrm of mains water 83 that is provided 
by apuWo water utiUty. The water is ev^otatedfbllowing plication of heat ftom a 
tiiennostatioally oontrolled 2 A kW electric elem«it 84 that is disposed at the base of 

25 urn 82, to fijnn a liquid vq;iout (not shown). Urd 2 has an t^atdly fbcfaig geneially 
oiroular opening 85 defined by a peripheral edge. Dish 61 of heat ex^tanger 60 
engage substantially aU of flie peripheral edge and extends across substantially aU of. 
and downwardly through, opening 85. Surfiice 65 of dish 61 provides a site fiw 
condensing the liquid vapour that contacts that surfece, and £br directing the 

30 condensate radiaUy inwardly and downwardly to collection zone 63. For the sake of 
clarity in this Figure, the collector has been omitted. Notwiflistanding, it wiU be 
appreciated tiiat, in use, such a collector is included within urn 82, togetiwr with an 
aperture 49 and pipe SO for allowing the condensate to be temoved fiom 4e ura. It 
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Bhould also be i^preciated that the hd^ of um 82 is not shown to scale. It is typical 
for that hd^t to be greater than die propc^ons of Figure 21 illustratively provide. 

CoU^or 42 is suitable for use ^th this enibodiment and is mounted to a wire 
£rBine (not shown) that extends radially inwardly fifom eizcumferentiaUy spaced 
6 connections with the waU of um 82. The firame maintains the collector in a iSxed 
configuration relative to zone 63 such that condensate is collected as it falls 
downwardly fiom (bat zone. Other similarly configured and sized collectors axe also 
used in other embodiments. Moreover, in some embodiments, the ffcame is siibatituted 
by an and re-boil stand that sits on the base of um 82. 

1 0 Um S2 includes a water inlet 86 fliat is connected, in this embodiment to a 

domestic watCT supply (not shown). The water fix>m that supply progresses in the 
direction of arrow 87 toward inlet 86 under the influence of the mains water pressure. 
Um 82 also includes an internal float valve 88 that is design for operation at the 
temperatures and pressures involved Valve 88 allows the mains water to flow 

1 S through inlet 86 and replenish water 83 until such time as the wat«r level 89 reaches 
tiie point illusttated in the Figure. As water 83 is heated by element 84 it evaporates 
and water level 89 falls* Once this has occurred to a sufficient extent, the float of 
valve 88 drops, and water 83 is replenished with further water fiom the mains water 
supply. 

20 In this embodiment, the volume of water within um 82, when ttiat water is at 

file level 89, defines the maximum volume for unit 81 . That maximum volume is 
about 20 litr^ although in other embodiments difierent maximum volumes are used. 
Collector 42, in fcis embodiment, retains in use about three litres of condensate, which 
is about 15% of the maximum volume, in other embodiments alternative collectors 

25 are used that retain other volumes of the condensate. 

It will be appreciated that as exchangin' 60 is, in this embodiment, only 
gravitationally biased into sealing engagement with um 82> it is possible to simply lift 
the exchanger upwardly to overcome that bias» and to allow a visual inspection of the 
contents of um 82. Due to the low temperature and pressnte operation of unit 81, the 

30 removal or movement of exchanger 60 in this way is not a critical safety issue. 

Clearly, it is undesirable to have fiie exchanger out of fiie operable position for other 
than short periods or the efiSciency of unit 81 wUl degrade. Typically, however, the 
user shnply wishes to conduct a quidc visual taispeotion of the level of deposits wittnn 
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urn 82 to assess the timing of next cleanisg and/or servicing of the vtm the eolleotor, 
the cond^ation sur&ce or ofiier componeats wiffain the um. 

Valve 88 does not aUow tiie water within uxn 82 to fall Bahdmr level 89 
before it ajlovra additional water to enter the um and return the water to level 89. This 
5 has the a^t of minimimng temperature fluctuations wifliin the um and ther^ 

maintaining consistent operating conditions for the production of condensate. This 
affect is also further by the fliennal inertia gained through retention of at least a 
predetennined amount of the condensate wlthm the collector that ia it^lf di^sed 
wittiin the heating chamber that is the urn. 

10 The Sequent Operation of valve 88 also reduces tiie risk of the new water 

entering um 82 creating turbnl«ice or splashing withm the um. This is preferred to 
minimise the risk of any of that water inadvertailly entering the collector without 
having &st been converted to vapour and then condensed, to some embodiments, 
inlet 86 is elongate and terminates adjacent to fbc base of um 82 to fijrfhet reduce fliis 

16 risk, 

Um 82 includes an outlet (not shown) for allowing water contained within the 
um to be removed. This outlet is used to drain any watw from the um prior to 
cleaning and/or other maintenance, this embodiment, the outlet is a tap, while in 
other embodiments the outlet inolndes a valve, plug or other stopper. 

20 The condensation of the water vapour on sucftoe 65 results in the release of 

latent heat held in the water v^jour. "nrisheatlsabsorbedbydishei. TohtoreaBe&e 
rate of condeius8tion» this embodiment ianploys a heat exchange medium that is 
disposed within cavity 75 &r removing heat fixan sur&ce 65 and dish 61 . The 
spedfio heat exchange medium used is mains water as this embodiment is designed 

23 for low purchase and maintenance costs. However, mother embodiments, use U 
made of other media or combinations of media, such as teeated water and otfier 
liquids. Where cost is less of a design limitation, use is made of fluids other than 
liquids. 

Unit 81 includes a stand 90 that, in ttiis embodiment is constructed fiom 
30 wooden panels including: 

• A substantially horizontal base panel 91. 

• Two parallel, opposed and spaced ^art substantially vertical side panels 92 
and 93 that extend inwardly &om opposite sides of panel 91. 
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« A top panel 94 ttmt extends between panels 92 and 93 and which is spaced 

^art ftom and substantially parallel with pand 91 . 
• An intennediatd panel 95 that extends between panels 92 and 93 and which 
is spaced apart ftom and substantially parallel vdth panels 91 and 94. 
S e Pow«>aced apart wooden fert 96 (only two shown) for maintaining panel 

91 spaced ag^artfix^m the su]&Deiq)on\^ch the stand is si^ppot^ 
In use» stand 90 hicludes a removable fiont panel of lighter wel^t material 
that extmds vertically between panela 91 and 94^ and horizontally between panels 92 
and93. InBonieembodimaxts,stand90inch]desarearpandi6hnilartoffa^ 
10 panel. 

In other embodiments, stand 90 includes one or more castors, slideis or other 
devices for fiwilitating physical movement of the stand. In other embodiments, stand 
90 is part of or integral with a bench, cupboard or other piece of fiimiture* or moimted 
to a trolley, or mounted externally. K will be appreciated that due to the low 
16 temperature operation of um 82 it is possible to have that um contained within an 
enclosed space, thereby reducing the risk of inadvertent contact. 

Unit 81 includes a substantially prismatic plastics tank 100 that is disposed on 
panel 91 of stand 90 for providing a reservoir of about 30 litres of the heat exchange 
medium. As mentioned above, the heat exchange medium used in this embodiment is 
20 water. More particularly, the water is distilled water that was earlier produced by unit 
81, In other embodiments alternative sources of distilled water are used, while in 
alternative embodimmts, other than distilled water is used. 

Tank 100 has a capacity of about 50 litres, the reason for which will become 
clear in the following description. In other embodiments alternative edacities are. 
25 used, as are tanks made of other materials, such as steel or other metals. 

Tank 100 mdudes an internal submersible electric pump (not shown) that 
continuously runs to ptmip water ftom within tank 100 and through an outlet 101 at 
the rate ofabout 16 litres/minute. In other embodiments different rates aroused In 
further embodiments, the pump opiates periodically, and not continuously, while in 
30 fiirther embcdimente again, the pump operates intemaltteitly- For example, in an 
embodiment* the pump includes a controller that is responsive to the temperature of 
the water within cavity 75 for detennmlng when to operate the pump, and at what rate. 
In other embodiments, the controller is responsive to other inputs, such as the 



wo 2004/041727 



PCT/AU2003/001480 



-28- 

temperature of the water witUn tank 100 and/or tba temperatoie of water 83. 

Tank 100 also idclndes an inlet 102 that is disposed toward tlie top of the tank. 
Moreover, outlet 101 is disposed toward the bottom of the tank, and at the opposite 
side to inlet 102. This is intended to provide the water anteri«g tank 100 throti^ inlet 
6 102 tiie opportunity to mix wilfa the other water or, if ^ at a relatively hi^ 

tenapaature to tint water, to remain toward the top of tfie tank and thereby gain more 
time to cool prior to being directed by the pomp tbtoa^ outlet 1 01 . fii some 
embodimmts, tank 100 inohidra internal baffles to increase the degree of segregation 
between the incoming aod outing water. 

1 0 The water that is pumped throu^i outlet 101 is directed - as sehematioBlly 

indicated by the arrows marked as **A'* - to pipe 71 and thereafter into cavity 75. It 
wiU be appreciated by the skilled addressee, that outlet 101 and pipe 71 ate^ in use, 
connected by a fluid conduit sue* as a flexible hose or tnetal piping (neithw of which 
are shown). Such a conduit has ends that are configured for complementary and 

18 sealing engagement with respective ones of outlet 101 and pipe 71 . 

End 77 of pipe 71 is disposed in the lower half of cavity 75 and, in particular, 
is disposed as fer downwardly within the cavity as possible, hi this embodiment, end 
77 is adjai?ent to zone 63 such that the water entering cavity 75 is immediately in the 
vioinily of dish 61 , It will be appreciated by the skilled addressee that, m use, the 

20 water entering cavity 75 from end 77 of pipe 71 has a low temperature relative to the 
water already wiflun the cavity. Accordingly, for optimal ©fifeot, the lower 
t^nperature water is dl^sed as close aa possible tiie sw&ce 65. 

Unit 81 includes an esetetnal heat »c3iang«r in tbe form of a gravity fed 
generally rectangular alwminium water'to-air radiator 1 10. The radiator includes a 

2B shigle conthuMmsly downwardly progressuig serpcaitine flow path (not explicitly 

muatrated in the drawing) fliat winds frcmi an upper uJet 1 1 1 to a lower ouflet 1 12. 
The ftow path is in close themaal contact with a plurality of ^aeed s^art cooling fins 
1 13 for allowing effective heat etxcihange between the water movhig along fte pafii 
and the air surrounding the fins. In other oubodiments use is made of alternative 
30 e>cterual heat exchangers having one or more flow paths. For exen^tle, in a sin^lified 
embodiment, the external heat exchanger is conrprised of tank 1 00, in that radiator 
1 10 is omitted altogether. K will be appreciated that the larger the capacity of tank 
100, and ^ greater its sur&ce area and tbemial conductivity, the greater ttie heat 
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exohai^ging effect it provides. 

In fbrtber embodiments, use is made of a &ii or other forced air dovice for 
cawing air to flow ihrou^ ladistor 1 10, In some of these embodiments, unit 81 
iflclndes a controller ttiat is rei^biisive to the temperature of the water at outlet 1 12 fbr 
5 selectively actuating the foroed air device, ti other embodiments, the controllw is 
responsive to one or more inputo^ such as: flie temperature of the water at outlet 1 12; 
file temperature of file water in tank 100; flie ambient air temperature; the temperature 
differential between inlet 1 1 1 and outlet 1 12; and otiiers. In scmie embodimente, a 
controller is not used and the foroed six device operates contiuuously, pwiodically, or 

10 intemiittetttly. 

Returning now to heat exchanger 60, the inflow oftbA relatively low 
temperature water into cavity 75 not only results hi fiie upwaid progresaicm within fiie 
cavity of the relatively high temparature water, but also in the displacement of some 
or all of that relatively high temperature water through pipe 72. The w^ter that 

IS emerges fiom fiiat pipe is dkected - as schematically indicated by flie aixows marked 
as - to inlet 111. From fliere, the water progresses along the seipentine path and 
progressively exchanges energy with the surrounding air such that is emerges from 
outlet 1 12 at a relatively low temperature. The water emerging fiom outlet 1 12 is 
dbeoted - as scbematioally indicated by the arrows marked as "C" - to inlet 102. 

20 The sequential circulation of water, as a heat exchange medium, fiom cavity 

75, radiator 1 10 and tank 100 allows greater rates of production of condensate. In this 
embodiment, the water is contained within a sealed system, in that the circulation is in 
a closed loop. In other embodiments, use is made of partially closed loop systems or 
open loop systems. 

25 With file addition of the external heat exchanger, unit 81 is able to provide 

greatar volumes of distilled vmter than would otherwise be the case. Under typical 
domestic operating conditions, it has been found tiiat unit 81 provides about 2.25 to 
2.5 litres of water an hour. 

In this embodiment, the pump operates continuously while unit 81 is in 

30 operation. When power is disconnected flrom unit 81, the pump not only ceases to 
operate, but OLcfws abackflow into tank 100« As tank 100 is disposed at the base of 
unit 81, it eventuates that, once power is disconnected, that substantially all of tiie 
water within ttie dosed loop heat external heat exdiange system is returned to tank 
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100. Particularly, ihe water between outlet 101 and end 77 wifl s^hon back into tank 
100, while the water between pipe 72 and inlet 102 will diain into tank 100 under &e 
influence of gmvity. Accordingly, tank 100 includes about 20 littes of headroom 
during nonnal operation to ensure it has suffieient capacity to contain aU the'water 
within the closed loop system. This fi»ature is advantageous as it fioiUtates 
maintenance of unit 81, andDecanse it reduces the tlik of cowosion of components, 
even during periods of non-use. 

An alternative heat exchanger 120 fer a partially dosed loop external heat 
exchange system is illustxated in Figmc 22 and Figure 23, where comsponduig 
features are denoted by coirespondlng reference numerals. Turning first to Figure 22, 
it wiU be noted that heat exchanger 120 is similar to exchanger 60. wifli the addition 
of another outlet pipe 121. Ihis pipe extends between an inner end 122 that is 
disposed within cavity 7S, to a second reduced diameter end 123 that is disposed 
external to cavity 75. End 122 is disposed substautiaUy level with Hps 69 and 70 and 
15 intermediate ends 77 and 78. 

As shown in Figure 23, heat exchanger 120 is mounted to a distillation unit 
130 similarly to flie mounting of heat exchanger 60 to unit 81 inFigure 21. Again, it 
will be q)piedated that the collector has been omitted fiom Figure 23 for the sake of 
darily. In use, a coUeoted is employed below zone 63 for collecting the condensate, 
tetainhig a quantity of the condensate, and Ibr progressiiig the remainder from van 82. 

In this embodiment, inlet 86 of um 82 is connected- as schematioaUy 
indioatedbythearrow8mflikedas'T»''-topipel21. AdditionaUy, tank 100 includes 
an additional inlet 131 that is disposed toward the top of the tank, but below inlet 102, 
and which is connected to a mains water supply (not shown). Tank 100 also includes 
an internal float valve (not d«>wn)8faailar to valve 88. The water ftom the mains 
water supply progresses in Ihe direction of anow 132 toward inlet 131 under the 
influence of the mains water pressure. The internal float valve is designed for 
operation at the temperatures and pressures involved, and allows die mains water to 
flow through inlet 131 and replenish the water within flie tank to the required level 
The water level within tank 100 fells during normal operation of unit 130. Once Ihis 
has occurred to a sufficient extent, the valve within tank 100 aHows the water to be 
replenished with further water from the mains water aiq>ply. 

Similarly to the Figure21 embodiment, the pump within tank 100 fbrces water 



20 



30 
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Into cavity 75 via end 77 of pqie 71 . As tfiis occurs, the water already contained 
wlflnn the cavity is displaced. However^ in this embodiment, the water is displaced 
throng pipe 72 and selectively through pipe 121 . The water flows throu^ pipe 121, 
and inlet 86, in the event that valve 88 is open - that is, in the event that water level 89 
5 is below a predetennined levd. As the water that passes inlet 86 has come 

flom cavity 75» it is at a high temperature relative to the mains supply due to tb& 
absorption of energy from the surface 61. Accordingly, it will take less energy ftom 
element 84 to have water 83 heated sufficiently to be converted to water vapour. 

In this embodiment, valve 88 is subject to the water pressures geneiated by the 

10 pump in tank 100, as opposed to mains water pressure. Accordingly, it is not imusual 
for the specific valve 88 in this embodiment to be different from the specific valve 
used in the Figure 21 embodiment. 

In both the Figure 21 and 23 embodiments, radiator 1 10 is disposed 
intennediate tank 100 and the respective heat exchanger 60 and 120 to allow the self- 

1 S draining functionality refenred to above, as well as ensuring that only a single pump is 
required. However^ in other embodiments, the radiator is disposed on a level witb, or 
above, tiie respective heat exchanger. In further embodiments, the radiator is disposed 
below the tank. 

Unit 130 is also illustrated in Figure 24, where specifically shown is a collector 
20 135 similar to the collector of Figure 15, Colleetot 135 includes an ^ertur© 49 (not 
shown) and a stainless steel outlet pipe 50 that extend ftom the outlet, throu^ um 82 
and which terminates at a free end 136 that is external to the urn. As described above, 
collector 135p in use, retains a predetennined volume of condensate. Once that 
volume is exceeded - m that the level of cond^isate witfiin the collector rises to 
28 aperture 49 - the condensate progresses along pipo 50 to be removed ftom collector 
135 and um 82. 

A conduit 137 (oarrying a flow of condensato represented by arrows "E" in the 
drawing) connects end 136 of pipe 50 to an external containea- 139. Container 139 
includes an upper spout 140 through which the condensate enters the container. Jn 
30 this embodiment container 139 is disposed adjacent to um 82 with spout 140 being 
disposed just below end 136 to ensure a slight gravitational feed of the condensate, fa 
other embodiments spout 140 is dispose below collector 135, while in fbrther 
embodiments, opening 140 is disposed well below ^d 136. 
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In fhis ^bodixnent* ccmduit 137 is flexible 4 mm mtexnal diameter surgical 
grade silipon tube. However, in other embodiments alternative conduits are used, 
such as more rigid metal conduits, or other flexible conduits, whether of the same or a 
different internal diameter. 
5 In this embodiment, container 139 is a polycarbonate bottle having a capacity 

of about 15 litres and which is commonly used with a water disp^er and/or chiller 
such as that often fbund in office and domestic iustallations for providing filtered 
water. In other embodiments, alternative containers 139 are used. 

Disposed between end 136 and spout 140 is an active carbon filter 141. hi 

1 0 other embodiments* filter 1 41 is omitted. 

The connection between conduit 137 and spout 140 is affected by an adaptor 
142, as best shown in Figure 25 where corresponding features are denoted by 
corresponding reference numerals. The adaptor includes a soft substantially 
cylindrical plastics body 145 that is selectively sealmgly moxmted into spout 140, The 

1 S body includes two substantially parallel and axially extending passages that sealingly 
receive respective rigid plastics tubes 147 and 148. Tube 147 extends between an 
outer end 149 that is sealingly engaged with conduit 137. and an inner end 150, Tube 
148 extends between an outer end 151 and an Inner end 152 aiat is disposed ^ove end 
ISO. End 151 is connected to a conduit 153 fliat is similar to conduit 137, and which 

20 leads to a container like container 139. 

In use, die condensate progressing along conduit 137 travels in the direction of 
arrow E, enters end 149 of tube 147, and emerges fifom end ISO of that tube in the 
direction of arrow P. As body 145 is within spout 140, the condaisate is progressed 
tiiroufiji spout 140 and toto container 139. As container 139 fills, it will eventually 

25 reach the point where Ihe condensate (typically water) will reach end 152. The height 
differential between end 136 and spout 140 will allow the condensate to be progressed 
upwardly through tube 148 in the direction of arrow G. As this continues, the 
condensate will progress past end 151 and into conduit 153. The other end of conduit 
153 (not shown) is connected to end 149 of a tube 147 a like adaptor that is disposed 

30 within a fUrther container. This arrangement is cascaded, as required, and based }xpm, 
a gravity fed system. That is, while use is made of siphoning to commence filing the 
second or fbrther contahiers, ultimately no active pumping of the condensate is 
required. If a large number of containers are used in series - as opposed to being 
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disfpdsed in parallel - tbere i$ a need to take care that the height differential between 
aperture 49 and spout 140 is sufBcieot to overcome the resistance of the conduits and 
tubes. It has been fbimd that a head of water of about 2 litres ia sufficient to allow 
several like containers 139 to be cascaded. 
5 The containers are progressively fflled and an available fiir use as requh^ fi 

is arelatively quick and shxqpile op^ation to rmnove an adaptor 142 from a full 
container* and have it placed in the spout of an empty container to continue the 
process. That is, it i& not necessary to halt unit 130 vvbH^ undertaking this operation. 
The final container in the sequence has conduit 153 vented to atmosphere to 
1 0 prevent a build up of pressure. 

The filled container is then able to be dispensed* as required. In those 
embodiments where container 139 is a dispensing bottle, it is available for installation 
within the dispenser or ohiller/reftigeration unit 

The distillation units of the embodiments make use of stainless steel, and in 
1 6 particular .316 grade stainless steel, as an additional means for providing a high quality 
condensate. This is important not only for scientific and industrial application, but 
also in domestic and other applications where the condensate is intended for human 
consumption, Prefoably^ all sur&ces contacted by the condensate, firom the 
condensation surface on» are stainless steel or odier food grade materials. Stainless 
20 steel is particularly pcefyaed due to its corrosion resistance, ease of cleaning, ease of 
manuftoture, and relative cost 

The embodiments of the invention described above provide many advantages, 
botti in isolation and relative to flie prior art distiUatton units. Some of these 
advantages have been described above, and include: 
25 • Noo-pressuiised distillation. It will be appreciated that there may be smaH 

pressures developed wi^in the units of the embodiments. However, this is 
typically quickly vented as the seal between the container and the heat 
exchanger is broken. In oflier embodiments the container includes a saf^y 
valve for ventmg such pressures* 
30 # A lightweight constmotioti, that is allowed due to the low pressure 

operation of the units, 

• Bitber portable or easily disassembled. 

• Low safbty risk due to relatively low temperature and pressure operation. 
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• Allow the distiUaUon of a wide variety of law water types and quality. 
While reference is made above to water &om a public water utUity, ibo units 
aw also able to distil river water, daa water, scawater. flltcaed water, bote 
water, and others. It will be predated by a skiUed addressee, with the 
benefit of flie teaching herein, that other sovxees or water ate also able to be 
used, and that the lower the quality of that water, the Sorter die intervals 
between oleaning and maintenance of the distillation unit 

• Ease ofoleaning and maintenance, in that thoseportionsofthe units that are 
in contact with the water bdng distiUed are able to be easily and quloWy 
disassembled for cleaning and/or maintenance. There is no need for skilled 
or highly trained labour to conduct such actions, and no special cleaning 
tools or operations ate requited. 

• Hi^ rates of distillation for a non-pressurised unit. 

• The efficient use of water. Due to sealing or substantive sealing of the heat 
exchanger to the container, all the raw water placed in flie container is 
progressively converted to vapour and subsequently condensed at the 
condensation surfkce and then gathered in the collector. It has been found 
that in nonnal operation very little raw water volume is lost. Moreover, in 
those embodiments making use of a heat exchange medium, that medium is 
contained within a total and substantially closed ciroulation loop. 

• The efficient use of water. Some en*odiments in particular make use of 
the heated exchange medium as a source of raw water for the subsequent 
distillation. This allows reclamation of some of the energy that would have 
otherwise been dissipated in the external heat exi^an^. 

• The heat exchanger is adapted for operation Willi a wide range of containers 
due to the conical or ftusto-conioal shape of the condensation sur&ce. 

■ A self-drainhig arrangement fi» an rattemal heat exchanger. 

■ The portable embodiments are able to be disassembled and flie Individual 
components nested within each ofter to minimise packaging volumed. 

The invenfow have also developed other embodiments of the faivention that are 
disclosed in Australian provisional patent appUoation numbers 2002952560 filed 
8 November 2002, 2003900340 filed 28 January 2003, 2003902401 filed 
19 May 2003, and 2003903947 filed 30 July 2003. Tho disclosures within all those 
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iqsplications aie incozporated herein way of czoss-refcrencd. 

For convenience the liquid that is condensed by the condensation surfece, and 
which is subsequentiy enters the collector, is referred to as a condensate. However, it 
is also known as the distillate, and these terms are used interchangeably. 
S A heat exchanger of a further embodiment is illustrated in Finite 26. 

Particularly, heat exchanger 160 includes a central upwardly opening substantially 
circular ^>orture 161 that Is defined by a continuous circumferential lip 162, A 
stainless steel fitting 163 is configured for releasable conqjlementary sealing abulm«« 
about Its periphery with Up 162. That is, fitting 163 is configured for movement 
10 between an engaged configuration with lip 162, and a released configuration where, as 
shown, fitting 163 is spaced apart fixim ttie lip. It will be appreciated by those skilled 
in the art that, during use, the fitting is maintained in the engaged configuration. 

Fitting 163 is secured to Up 162 of exchanger 160 by six equally 
circumferentially spaced bolts (not shown). In other embodiments, use is made of 
1 5 other fastening means, be they equally circumferentially spaced or otherwise. In some 
embodiments, a gasket or ottier sealant is used to fecilitate a sealing engagement 
between the periphery of fitting 163 and Hp 162. 

Ktting 163 supports both inlet pipe 121 and outlet pipe 72- 

The removable nature of fitting 162 fecilitates cleaning of the interior surface 
20 of exchanger 160. This is partioularly advantageous in those embodiments where the 
heat exchange medium contains contaminanta fhsX are deposited within the exchanger. 

A fbrther embodiment of the invention, in the form of a distillaticm imit 170, is 
illustrated in Figure 27, Unit 170 is intended for nse in workshops or other relatively 
open areas. Particularly^ the unit includes a storage bench 171 havli^ a lower shelf 
28 172 and an i^er shelf 173. An urn 174 is mounted on shelf 172 and houses a 

collector (not shown), fidmilarly to the urns described above. A heat exchanger, m the 
form of a 200 Utre drum 175 is mounted to shelf 173 and includes abase 176 that is 
fonned firusto-conically to provide a condensation surfoce similarly to the respective 
surfaces in the above described embodiments. Base 176 extends downwardly through 
30 an ^erture (not shown) in shelf 173 and into um 174. The um is moved manually 
into and out of engagement with base 176 by a height adjustment mechanism in the 
form of a mechanical jack 177, This facilitates cleaning of the um^ as required. 

Due to the large volume of water contained within drum 175, and its large 
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sur&ce atda, it is possible to opetaxe uxn 174 continuously. The rate of production of 
condensate is q)proximaidIy equal to that of the unit of Figure 23, which is about 60 
litres/day. It has been found that at anibient temperatures of aboi^ 
temperature of the water contained within the drum does not rise above about 45° to 
5 50°. In some embodiments, drum 1 75 is provided with a tap or other outlet for 
allowing access to heated water within the drum» 

A further embodhnent of the htivention, in the form of a distillation unit 180, is 
illustrated in Figure 28, This embodiment is portable, and includes components that 
are of different tadius> to allow the nesting of liiose components within each other 

10 when not in use. This minimises the packing volume of the unit for ease of 

. transportation. Unit 180 includes a container 181, an anti re-boil stand 182, a collar 
183. a heat exchanger 184, a collector 185, a sealed lid 186 for the collector, and an 
outlet pipe 187. Container 181, stand 182, collar 183, and collector 184 all have 
different diameters and are able to be sequentially nested one within the other. 

1 6 Stand 1 82 includes a plurality of holes (not shown) for ftirther preventing 

inadvertent or unint^ded progress of the water &om container 181 into collector 185, 
without fliat water having first being evaporated. This additional protection is 
particularly advantageous hi those embodiments where the unit is subject to 
movonent during its use, For example, when applied to motor homes, sea craft - such 

20 as recreational boats, fishing boats, and otha: vmemcaft - caravans, aircraft, or the 
like, 

Althou^ the invention has be^ described with reference to specific examples 
it will be appreciated by those skUled m the art that it may be embodied in many other 
forms* For example, while the described embodim^ts have been primarily dixeoted 
26 to domestic and low volume use. other embodhaients are directed to the distillation of 
water fbr medical and scientific environments. 
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